We examine the impact of transfers between methadone treatment prescribing physicians on 1-year retention. Episode data (n=13,359; 1996 to 2001) drawn from a Canadian population-based methadone registry were analysed using a binary logistic regression model. The odds ratios for remaining in treatment for 365 days or more decreased for repeated episodes of treatment, but increased with age and number of transfers. The positive effect of the number of transfers was non-linear and tended to level off with higher numbers of transfers. Analyses indicate that transfers between prescribing physicians may play an important role in prolonging methadone maintenance treatment.
INTRODUCTION
Evidence consistently shows that patients who remain longer in methadone maintenance treatment (MMT) for opioid dependence are more likely to reduce illicit drug use and criminal activity [1] [2] [3] [4] [5] [6] [7] . For example, the Drug and Alcohol Treatment Outcome Studies (DATOS) in the United States showed that patients reported significantly less heroin use and fewer drug injections following 12 months or more of treatment as opposed to those who stayed less than 12 months [8] . However, many patients drop-out or leave before completing 12 months of treatment and many return for treatment at a later date [9, 10] .
Given that MMT outcomes improve with longer duration, it is important to develop MMT systems that encourage patients to remain for longer periods of time, and perhaps discourage cycling in and out of treatment. Previous studies have shown that many factors influence retention in MMT, including: adequate dose, age, treatment episode number, provider type, patient satisfaction with treatment, referrals for medical and mental health services and the number, training and experience of staff [5] [6] [7] [8] [10] [11] [12] . At a systems level, facilitating transfers between MMT prescribing physicians may improve treatment retention. Patients may benefit from transfers if instead of facing a discharge and search for other treatment slots they can transfer to another methadone prescribing physicians. Reasons for transfer may include : a desire for a different or more therapeutic relationship, physical relocation and incarceration/release into the community. Previous studies have not examined the impact on retention of transfers between MMT prescribing physicians during a continuous treatment episode. Understanding the impact of transfers on treatment outcome, including duration, is important from the perspective of drug treatment system design. If the impact is positive, treatment systems could improve patient outcomes by allowing and facilitating transfers.
Using data from the Ontario population-based patient registry, we answer the following question: do patients who transfer between MMT prescribing physicians remain in treatment longer than other patients? In this system, transfers between MMT prescribing physicians can occur in three circumstances: physical relocation of patients that requires a transfer of care; incarceration/release from custody that requires a transfer of care to a corrections physician or a community physician on release; patient-or provider-initiated transfer when they do not share treatment goals (e.g., transfer from a higher threshold to a lower threshold). There are no MMT stabilization clinics in this system so patients do not transfer from stabilization clinics to other MMT practices. A government-funded, universal health insurance program reimburses physicians for MMT and for most patients methadone is paid for by social assistance programs (i.e., government funded welfare or disability benefits) or by private drug insurance companies (i.e., employment-related benefit programs). Only a small minority pay for methadone out-ofpocket. In Ontario, patients can initiate and complete a transfer between MMT or any other medical care provider where available.
METHODS
MMT patient registration data from the College of Physicians and Surgeons of Ontario (CPSO) Methadone Mainte-nance Registry of Patients and the Registry of Methadone Prescribing Physicians for MMT between January 1, 1996 and December 31, 2001 were used for the analysis. As stipulated by legislation, prescribing physicians in Ontario are required to submit a registration form each time a patient begins and ends MMT for opioid dependence. Physicians who prescribe methadone for pain management do not submit registrations [13] . The registry collects a limited amount of information about methadone patients and their treatment but provides a unique population-based longitudinal data source recording the duration of treatment episodes, as well as characteristics of the prescribing physicians.
A total of 13,823 MMT episodes were available in the CPSO dataset. We deleted 12 episodes in correctional facilities that were not preceded or succeeded by treatment in the community because the length of sentence and not the natural history of voluntary MMT determined the duration of treatment. After excluding 244 episodes whose termination dates were identical to the start dates, and 208 episodes with missing data, 13,359 episodes of MMT were available for analysis.
The unit of analysis is the treatment episode. The total number of treatment episodes exceeds the number of individuals in-treatment because of repeat registrations in a given year (i.e., patients may initiate and discontinue treatment multiple times). During a continuous episode of MMT when a patient transfers from one physician or facility (e.g., correctional facility) to another, the transfer is recorded in the CPSO Registry as a cessation and a new registration. We used registration and discharge dates and physician unique identifiers for treatment episodes to create a transfer variable. In some cases, the discharge/re-registration process may create an administrative registration gap but not a treatment gap. For example, there may be a short delay between registration of the discharge and re-registration of the patients by the new MMT physician. We followed the approach used by Bell et al. 2006 [9] to identify discharges versus transfers. In terms of MMT prescribing patterns in Ontario, registration gaps of 7 days or less likely represent only an administrative gap (i.e., discharge and re-registration) but without a gap in a methadone prescription. Registration gaps of 7 days or more are most likely accompanied by a gap in methadone prescriptions meaning that patients are without methadone during this period of time. A gap of 7 days or less between a discharge and a new registration for the same patient was coded as a transfer -i.e., a continuous single episode of treatment with multiple prescribing physicians. A gap in registration of greater than 7 days was coded as a discharge and the termination of an episode of continuous MMT. Unfortunately, the registry data does not capture reason for a transfer or include a variable indicating a transfer.
Patients could have several MMT prescribing physicians of different types (i.e., correctional facility, independent physician or group practice) during the course of a continuous treatment episode. Six provider-type variables were created to reflect the combinations of provider types observed within the data. A change in federal correctional policy in 1998 and Ontario provincial correctional policy in 1999 required that those on MMT at the time of incarceration be maintained on MMT throughout their incarceration unless there was a medical reason justifying discontinuation of treatment. Thus there are significant increases in treatment episodes in correctional facilities after these policy shifts.
Covariate selection was based upon a literature review of the relevant individual and program characteristics associated with treatment retention, and the variables available in the dataset (date of registration, date of cessation, date of death, age, gender, region and provider and provider type). Data on dose and reason for cessation were not available. To model the determinants of staying in treatment for 365 days or longer, we estimated a binary logistic regression model, using an indicator of treatment duration of 365 days or greater as the dependent variable. Binary logistic regression is used when the dependent variable has two values (e.g., 0 or 1; yes versus no). We included as predictor variables: age (single years); age squared; sex (male); number of transfers; number of transfers squared; region (coded as 6 dummy variables, with metropolitan Toronto as the reference category); treatment episode provider type (coded as dichotomous variables: group practice-only, independent physicianonly, group practice and correctional facility, group practice and independent physician, independent physician and correctional facility, and independent physician and correctional facility and group practice); and a count variable for patient episode number within the dataset (numbered chronologically from 1 onwards). A linear and quadratic time trend measured in years was included to control for possible secular changes in MMT practice over time. Because the possibility of transferring between prescribing physicians varied across the province, pre-specified interaction terms were included and tested for significance using a global likelihood ratio test; all interaction terms were retained in the final model. Only variables shown to be significant variables are presented in Table 1 . Huber-White robust standard errors were estimated to account for clustering within the data (i.e, repeated observations on the same patient). All statistical analyses were conducted using STATA SE version 8 software. The Ethics Board at the Centre for Addiction and Mental Health approved the study.
RESULTS
The majority of treatment episodes (54.3%) were for males, and the mean age at treatment registration was 34.9 years, with a range of 14 to 74 years. Of the total number of treatment episodes, 56.4% exceeded 364 days. The number of transfers ranged from: 0 to 5, with a mode of 0.
The odds ratio for transfer indicate that remaining in treatment for 365 days or more (OR=1.72 -see Table 1 ) is greatly improved for patients with at least one transfer during their treatment episode. However, the odds ratio for the transfer variable indicates that the positive influence of transfers tends to level off with increasing number of transfers. The odds ratio for age indicates that remaining in treatment for 365 days or more also increased with age and year of registration. The positive and significant odds ratio associated with year of registration indicates that over the study interval there has been a significant increase in retention rates. Nevertheless, the odds ratio for repeat episodes of treatment indicates that remaining in treatment for 365 days or more decreased for repeat episodes.
The sensitivity analysis comparing transfer gaps of 5 days versus 14 days showed that the results were qualita-tively unchanged from those using 7 days to define a transfer versus a treatment break. 
DISCUSSION
Our population-based analyses show that more than half of patients are retained within the Ontario MMT system for 365 days or more with no treatment interruption of 7 or more consecutive days. However, these analyses also show that the probability varies by number of transfers, age and number of treatment episodes. As well, the odds ratios show that the probability of staying in treatment tends to level off with older age and with increasing number of transfers.
The manner in which transfers between MMT prescribing physicians influences treatment duration is difficult to determine from these analyses. It could be that transfers reflect movement of patients to MMT prescribing physicians with whom they can develop a productive therapeutic relationship. As well, transfers may indicate movement of patients between different thresholds of MMT practice. For example, an analysis of transfers from a Toronto-based MMT program found an increase in transfers for patients who were more likely to have drug-positive urines prior to transfer than those patients remaining in the program [14] . The finding that number of transfers is correlated with increased treatment retention suggests that ability to transfer between MMT prescribing physicians is a positive element of a treatment system and further research is needed to clarify the mechanism of this beneficial effect.
These analyses, combined with analyses of factors that influence retention to 730 days or more [10] , suggest that age and number of treatment episodes are associated with both 1-year and 2-year MMT retention. Transfers appear to play a role for 1-year retention, whereas treatment setting type and region of treatment influence 2-year retention. These findings suggest the need for further research to determine if MMT systems can be designed to attend to the diverse needs of MMT patients over the course of their treatment.
For these analyses we used an administrative database that provided advantages in terms of cost, time, sample size and population representativeness. However, analyses were limited to the variables on the registration forms. While the sensitivity analyses showed that misclassification as a result of how transfers and breaks were approximated did not qualitatively change the results, a reliable variable in the source dataset would ensure that all transfers are captured and the rigour of our analyses improved. As well, a variable capturing data about the reason for transfer would improve our understanding of why and for whom transfers improve MMT retention.
Our results suggest that transfers are associated with improved retention. The extent to which these results are unique to the Ontario context or reflect trends among MMT patients in other settings is difficult to ascertain because of differences in health care and addiction treatment systems across jurisdictions, and also lack of comparable data. Comparison across jurisdictions, however, might provide insight into system-level factors that facilitate or impede MMT retention.
